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Abstract
Background: In El Paso, areas of the city do not have access to parks within walking distance.
The rates of people suffering from obesity and the comorbidities that come with obesity are
rising annually. Physical activity has been shown to increase lifespan and provide positive health
outcomes for the individual. Increasing physical activity in adults by using the parks can
decrease their risk for heart disease and diabetes. Objectives: The overall aim of the procedure is
to determine a relationship between park density and distance from residence to the nearest park,
adult population density, and the obesity rate density within the limits of the city of El Paso.
Therefore, exploring the relationship between the three layers to make inferences to the rates of
obesity in El Paso, the population density, and the parks is the project’s aim. This project is only
relevant to the sample and not to the city of El Paso as a whole. Hypothesis: The general
hypothesis is that for those who live more than ½ mile we can look for a relationship between
rates of obesity and the greater distance they must travel to get to the park. The researcher
expects that the areas of El Paso that have long distances to parks will have higher rates of
obesity. The spatial data collected will show the distance from the parks to the areas with high
rates of obesity. The spatial analysis used to measure this will be queries, measurements, and
hypothesis testing. Method: The project used an existing data set from the Department of State
Health Services (DSHS) that includes zip code, gender, age, height, weight, and BMI of 380
citizens in El Paso. The data set was not explicitly collected to determine the obesity status in
relation to parks thus there is a lack of clustered data in the data set. Using ArcPro, the map
layers included the following layers: a layer representing the obesity dataset, a layer to represent
the parks, and a zip code data layer. The layers were created to determine a relationship between
the distance to parks and obesity among adults in El Paso. Results: Of the 380 samples, 21
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outliers were excluded due to living in areas not in the parks vicinity. Of the remaining 359
samples, 251 lived within 0.50 miles to a park, while 108 lived more than 0.50 miles. Of the
sample, 289 were female, and 91 were male. The BMIs varied from 15.8 to 55.2 The sample
ages ranged from 18 to 85 years. The average distance to the park was 0.374 miles. After the
map layers were created, an analysis was done. The first analysis was to determine the number of
samples in each zip code inside the predetermined 0.50-mile radius to the nearest park. To
determine this, the buffer and intersect tools were utilized. The distance tool was utilized to
determine the space from each sample to their nearest park. The average BMI for those who
lived within 0.50 miles of a park was 29.6029 (n=251) while those who lived outside of the 0.50mile radius had an average BMI of 29.2591 (n=108). Based on the BMI guidelines, this would
put the people who live inside and outside the radius in the overweight category. Spatial analysis
was used to make inferences with the data upon layer completion. The spatial analysis methods
used to measure the data set were the buffer, intersect, and near tools. Using the Global Moran’s
I-test it was determined to be a clustered pattern. The clustered pattern indicates that a positive
spatial correlation exists among the map layer and the samples have similar values. Using the
above information, we can infer that spatial correlation exists. A T-test was performed showing
statistically significant differences (p=1). Based on the guidelines, this would classify the people
who live inside and outside the radius in the overweight category. Spatial analysis was used to
make inferences with the data upon layer completion. The spatial analysis methods used to
measure the data set were the buffer, intersect, and near tools. Using the Global Moran’s I-test, it
was determined to be a clustered pattern. The clustered pattern indicates that a positive spatial
correlation exists among the map layer, and the samples have similar BMI, age, gender, and
distances to the parks. In Global Moran's I statistic, the null hypothesis would be that the
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attribute being analyzed is randomly distributed among the features among the area you are
studying. The Global Moran’s I result we received were clustered, with a p-value that is
statistically significant and a positive z-score, therefore we can reject the null hypothesis. The
high and low values in the dataset were more spatially clustered than those that are random.
Using the above information, we can infer that spatial correlation exists. Conclusion: Although
the BMI of the 359 samples from the obesity dataset varied in size, they are remarkably close to
the researcher's expectations. The BMI average of both groups statistically non-significant.
However, the group outside the 0.50-mile radius was less than half of the group inside the radius,
making it challenging to get a clear picture of whether being further from a park has a
relationship to having a higher BMI. The information obtained from the map layers and samples
showed that future studies need to focus more on obtaining information specific to the parks and
the local areas. Recommendation: More research needs to be done on park distance and resident
information to understand the relationship between park density and rates.

Keywords: obesity, parks, lack of parks, El Paso Texas, adult obesity, Hispanic, border cities
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Chapter 1.
Background & Significance
Adult obesity is a problem that has been prevalent for the past 20 years as our diets have
had more convenience foods and life has gotten more hectic. A CDC study done in 2017-2018,
indicated that 42.4% of all adults surveyed had no differences in obesity based on gender and
age; men and women of all ages were equally as obese as one another. Severe obesity accounted
for an additional 9.2% of participants and was higher among women than men. Race and
ethnicity also contributed to the obesity, but age and gender did not make a significant impact
(cdc.gov, 2018). This same study also noted that Non-Hispanic black adults had higher than
average rates of obesity and severe obesity when compared to Hispanic origin groups. The adults
with the highest rates of severe obesity were aged 40-59 years old compared to other age groups
(cdc.gov, 2018). This information is visually represented in figure 1 and figure 2.
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Figure 1: Prevalence of obesity among adults aged 20 and over, by sex and age: United States
2017-2018

Figure 2: Graph to indicate the growth in obesity rates among adults
2

Living at the border provides us with a unique population of citizens in that we have a
high Hispanic population, first-generation Americans, and undocumented people. Many factors
that contribute to obesity, so it is not as simple as lack of access to parks contributing to a lack of
physical exercise. Many researchers are concerned about minority groups, those who live in
poverty and do not get adequate physical activity. Cohen et al. (2016) highlighted the importance
of involving entire families and teaching those who have less access to control and have power
over their health. The study involved a randomized control intervention that was done in an
extreme poverty area. The baseline was measured for physical activity in parks and then the
researchers observed the park activity three times a day for six months. The parks selected were
random in Los Angeles during 2013-2014. The interventions offered were: 1.) free physical
activity classes for six months; 2.) a chance to win prizes by being a frequent user; 3) both
programs combined and 4) neither intervention program which was the control. The participants
were a total of 16,718 overall; the frequent user program had 1452 people and gave away 830
prizes. Overall, the participants had more physical activity and the intervention scored a positive
outcome. The interventions show that even in low-income areas small interventions can be done
to increase the physical activity of all residents. Social justice is important for all people.
Communities that are low income and high income should be treated equally. All people are
important, and all interventions should be made available to all people to ensure equality.
Physical activity is recommended for people of all ages. The Mayo Clinic recommends
that to maintain health, a person should get at least 150 minutes of moderate aerobic exercise or
75 minutes of vigorous aerobic exercise or a combination of the two. The minutes should be
spread throughout the week and the more you exercise the better health benefits you will receive.
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In addition, strength training is recommended at least twice a week to keep muscles strong for
overall body support.
An identified barrier for promoting physical activity on the border a concern is the
citizenship status. If a family has an undocumented member, they may be scared to interact much
in the community for fear of someone finding out and reporting them (Galvin, G., 2018).
Therefore, I will compare what I find to what the city has and to compare it to see if the data
from the city is current and would provide relevant information to the resident.
The project aims to identify public parks adjacent to residential areas that are within a ½
mile distance from the residence and the nearest park then establish a relationship using the rates
of obesity in adults. With this information, we will create a database of park and adult obesity
rates within the city of El Paso using Geographical Information System (GIS) imagery. GIS
mapping is a database for gathering, analyzing, and managing data. The data will be layered to
identify overlaps between the parks with obesity rates. In addition, the GIS database can be
manipulated and managed to analyze the spatial information that is input. My overall aim is to
show the distribution of obesity rates in different areas of El Paso concerning the park density
and determine areas of El Paso that have higher rates of obesity and may need parks.
The layers will create a visual representation of the collected information. With this
information, we can infer the probability of a relationship between obesity and presence of parks.
Throughout the research we will be looking at the city guidelines that contribute to the
development of neighborhoods and access to parks in the area. For example, the city-maintained
parks are paid for using property taxes, so this may be why there will be residential areas that do
not have as many or as easily accessible parks in all areas (Halff associates, 2014).
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Statement of the Problem
Adult obesity is rising at proportional levels. In El Paso, there are areas of the city that do
not have access to parks within walking distance. The rates of people suffering from obesity and
the comorbidities that come with obesity are rising annually. The rising numbers of obesity
among adults in El Paso are not showing a downtrend. Do the adults have a park within walking
distance? A GIS map layer representing the obesity dataset, a layer to represent the parks and a
census data layer will need to be created to see if there is a relationship between the distance to
parks and obesity among adults using census tracts in El Paso.
Even with multiple factors, such as socioeconomic status and transportation barriers,
indicating links to the proximity of parks to obesity, we still lack literature on research on this
issue. Rigolon (2016) states that parks in safe places and high-income areas get more usage while
lower-income areas have less access to safe parks. Another area lacking is research is related to
policy in the city regarding locations and distribution of parks. In El Paso, the design
requirements for parks must meet minimum requirements under the City of El Paso Municipal
Code, design standards, as well as Texas state and federal regulations (Halff Associates, 2014).
In September 2014, the City of El Paso had a master plan created by Halff Associates regarding
the park planning and what citizens might expect for local parks (Halff Associates, 2014). The
parks are funded in part by the 2012 bonds that voters approved. The master plan had last been
updated in 2006. Since that time, El Paso has grown significantly. The master plan utilized the
2010 Scorecard for parks to ensure that El Paso parks were progressing since the 2006 master
plan was utilized. In May of 2012, El Paso parks ranked 27 out of 40 with a score of 41.5. This
was among the 40 largest cities in the United States. The master plan includes ten goals for the
city that they can work towards to improve parks. Of all the goals the first one applies to this
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project. The first goal is to have improved access to parks and recreation facilities in all parts of
the city. The individual goals for sub-competencies are as follows: 1.) The park system will
provide adequate parks. Essentially all areas of El Paso will have access to parks in their area; 2.)
Facilities will be well distributed to provide equitable access. The future goal is to ensure that no
one in El Paso will live further than one-half a mile from a park. The ideal goal is to have
residents within one-quarter of a mile from a park; 3.) In newly developed parts of the city,
parkland will be allocated from the beginning of the development. Adding this, the city will
ensure that new areas will have a park created and be able to be at the one-half mile goal; 4.) A
balanced parks system will be provided. The city will provide a variety of parks and facilities
throughout the city.
Physical activity has been shown to increase lifespan and provide positive health
outcomes for the individual. Increasing physical activity in adults by using the parks can
decrease in their risk for heart disease and diabetes. Like any city with obesity and overweight
citizens, El Paso has chronic diseases that an increase in positively may impact. Physical activity
can be done in the local parks in their area. By creating the layers of the GIS map, we can see if
the residents have access to a park to complete physical activity.
Research should be done to better understand where the community needs interventions
and where the city has a need to parks to ensure that parks were in areas that were easily
accessible by overweight adults. If residents do not have access to a GIS map that shows the
rates of obesity and the locations of parks, then the rates of obesity will continue to increase, and
people will continue to not have the knowledge of local park locations. This project will aid in
ensuring that the public will be able to identify park locations and probably enable them to utilize
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the parks more. For this study, the walking distance to a park from the residence has been
determined to be a ½ mile.
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Conceptual Framework
El Paso is a border town and has a sister city in Juarez Mexico. El Paso is where Texas,
Mexico and New Mexico meet on the map. The population of El Paso is estimated to be 837,918
as of the census bureau information updated in 2017, making it the fourth largest city in Texas
(El Paso Economy, 2019). The city is also home to the busiest border crossing in the United
States. El Paso County has the largest known “colonias” on the US-Mexico border, with 200
known “colonias” and 90,000 people living in them (Healthy Paso del Norte, 2019). The city is
home to the Fort Bliss army base with a population of 166,832 soldiers (retiree and active duty),
family members and civilian workers (Healthy Paso del Norte, 2019).
The city is about 248 square miles and is the seat of the county. Due to the city’s growth,
it is quickly becoming the third fastest-growing metropolis in the nation (El Paso Economy,
2019). Some major businesses in the city are government agencies, education, retail,
manufacturing, and call centers. Across the border are the maquilas; they are the Mexican
mechanical industry, where many Americans and Mexicans alike work side by side.
The average income is $20,050 a year. This average is much lower than the national
average of $28,555 (El Paso Information and Links, 2019). The median income in El Paso is
$42,037, whereas the national average is $53,482 (El Paso Information and Links, 2019). El Paso
has a higher-than-average unemployment rate at 4.2%. The national average is 3.9% (El Paso
Information and Links, 2019). The job market in El Paso is expected to grow within the next ten
years to 35.9% whereas the national average is 33.5% (El Paso Information and Links, 2019).
In 2018 there were 300,000 people in El Paso living with obesity (Renner, J., 2019).
There is quite a large density of fast-food restaurants at a rate of 50 to 75% per 1,000 people
(Healthy Paso del Norte, 2019). Nevertheless, the city is doing better about closing the gap on
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food deserts with a rate of 9.6% in 2015 compared than other border cities in the region (Healthy
Paso del Norte, 2019).
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Purpose of the Study
This study aims to identify public parks adjacent or in walking distance to residential
neighborhoods and associate the relationship between the distance of the parks and rates of
obesity in adults. In doing so a three-layer GIS map will be created. One layer will be created
using the census data and the other layer will show areas that obesity is more prevalent in El
Paso. The base layer on the GIS map will be the map of the city. The next layer will be the
census data, the third layer will be the obesity data layer, and the final layer will be the layers of
the parks. Based on geolocation and surface of the City of El Paso maintained parks we will
overlap census and obesity rates layers. Literature has shown that parks located in low
socioeconomic status areas have less access to amenities (Eagle; et al., 2012).
Conversely, neighborhoods of higher socioeconomic status have higher park availability.
In general, parks in El Paso are maintained by the City of El Paso and are to be included in the
study. We will identify and review sources regarding the health data of El Paso especially of
rates of obesity. Using this information, I will identify where the city has the highest rates of
obese citizens and if there is a park within the area where they live.
In El Paso, there are multiple types of parks. For this research, there has been criteria for
inclusion established. The type of park that is considered for inclusion is the neighborhood park.
It is near elementary schools and neighborhoods. The sizes will vary, and the amenities will vary
as well. The residents in the neighborhood can walk, bike, or drive to the park. The park does not
generally have a restroom; El Paso has designed it this way to deter illegal activity (Halff
Associates, 2014).
The reasoning for choosing neighborhood parks over community parks or pocket parks
with playgrounds only is the inclusion of a free play area. Recreation and senior centers were
10

excluded because they are not located within every neighborhood. The recreational and senior
centers are generally located in a centralized part of each side of El Paso. People of all ages access
the parks for multiple reasons. As of the most recent census estimated growth statistics, El Paso
has a population of 682,686 people (Census profile: El Paso, TX., 2018).
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Aims and Objectives
The overall aim of the procedure is to determine a relationship between park density and distance
from residence to the nearest park, adult population density, and the obesity rate density within
the limits of the city of El Paso. Therefore, exploring the relationship between the three layers to
make inferences to the rates of obesity in El Paso, the population density, and the parks is the
project’s aim.
Hypothesis
■ The general hypothesis is that for those who live more than ½ mile we can look for a
relationship between rates of obesity and the greater distance they must travel to get to
the park.
■ The researcher expects that the areas of El Paso that have long distances to parks will
have higher rates of obesity. The researcher also expects that those with high obesity
rates will coincide with areas where there are higher rates of poverty. The spatial data
collected will show the distance from the parks to the areas with high rates of obesity.
The spatial analysis used to measure this will be queries, measurements, and hypothesis
testing.
Research Questions
■ Question 1: What proportion of the studied population has access to a neighborhood park
within a walkable distance?
– walkability is determined using the walkability index and is included in some
census tract data and has been determined to be ½ mile from the residence to the
park
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■ Question 2: Using the layer created using census tract data, are there higher rates of
obesity in the studied population areas that have a distance greater than ½ mile from the
nearest park?
– walkability is determined using the walkability index and is included in some
census tract data and has been determined to be ½ mile from the residence to the
park
Limitations
■ The biggest limitation is the sample. It is not representative of the El Paso population that
lives within the 0.50-mile radius. The sample was taken from a database that was not
focused on park density or BMI rates. It is a general sample that is from various areas in
El Paso.
■ All areas of El Paso may not have parks within walking distance. Therefore, the walking
distance has been determined to be ½ mile from the residence to the nearest park.
■ The researcher is not surveying people who live in the area to see the actual usage of the
parks on an individual level.
■ The census data was last updated in 2011.
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Chapter 2.
Review of the literature
Theories
Social justice will always play a huge role in public health. Ensuring all have access to
parks and can utilize them is a social justice issue. The researchers are reviewing the social
justice of access to parks for those in low-income areas (Hughey, S., Walsemann, K., Child, S.,
2016). They used GIS and whether the parks had facilities, amenities, incivilities, and aesthetics.
The incivilities were increased in high-income neighborhoods. Lower-income neighborhoods
with minorities had more parks than the high-income areas but the parks did not have amenities
(Hughley, et al., 2016). In the high-income neighborhoods the amenities increased as the
neighborhoods had fewer minorities (Hughley; et al., 2015). The lower-income areas had parks
that were of inferior quality compared to those in the high-income areas
Social justice for those who live in low-income areas and racial discrimination exist due
to many factors. Rigolon (2016) looked at health disparities due to fundamental differences that
people in lower SES experience. They have less access to healthy food, healthcare, and other
facilities. A local park may not be in their area due to the local government. In his study, he
conducted an analytical review based on observations of three factors: park proximity, park
acreage and park quality. The results show that lower SES and minority communities have fewer
acres of park per person and the parks are lower quality, have maintenance issues and are less
safe than the parks of communities in higher SES areas. As pointed in this study, a major
concern for residents is that when a park is smaller or is not maintained or seen as dangerous,
therefore the park and its facilities may be underutilized. This constitutes a contributing factor in
which the proximity of access to parks in economically disadvantaged people may increase their
risk for obesity throughout their life. Many economical disadvantages are observable where large
14

groups of minorities live. In border towns, poverty is especially prevalent. El Paso is a border
town with a large population of Hispanics who are exposed to the traditional Mexican cuisine
and the American diet. Many of them are first generation Americans, which poses a threat to the
traditional way of eating now that they are exposed to the American diet.
In the Baquero study the researchers were looking at neighborhoods, social constructs,
and cultural beliefs to make an inference on the risk of obesity for their US – Mexico border
population along the border of Southern California. They used a community survey from 397
adult respondents to determine the rates of obesity among the respondents. The researchers found
that nearly half of those who responded were obese and they crossed the border at least 3 times a
month. The participants who did not cross the border did not have near the rates of obesity as
those who did cross. Unfortunately, more research is needed to determine why those who cross
are more obese compared to those who do not. The researchers had several theories as to why
this was, but they were inconclusive (Baquero, B., Molina, M., Elder, J. P., Norman, G. J., &
Ayala, G. X., 2016).
Park proximity is important so people of all ages can access the resources. The
researchers studied 83 neighborhood parks between 2003 to 2014 using observation and surveys
(Han, B., Cohen, D., Derose, K., et al., 2014). The participants were residents in the area and
people who were using the park. The parks in the study were about 83 acres on average and had
40,000 residents in a 1-mile radius (Han, et al., 2014). In one week, the researchers observed
5301 hours of use and 35% of the time the people using the park were engaged in vigorous
exercise to improve their health (Han, et al., 2014). The park was contributing to the health of the
residents. If people are using the local park, then the rates of physical activity are going up which
will help maintain a healthier weight.
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Researchers should review the health and wellbeing that people can experience when
they regularly go to their local parks for exercise. The researchers reviewed parks at various
levels; 1.) Local; 2) State; and 3.) National (Blanck, H., Allen, D., Bashir, Z., et al., 2012). The
parks on distinct levels offer different experiences to the person who visits them from a rocky
terrain to a slide on the local park. The researchers advised that people use the parks to play,
walk or do physical activity (Blank, et al., 2012). They also found that the people who did not
have access to parks did not have elevated levels of physical activity of those who do have
access (Blank, et al., 2012). The researchers did a systematic review of previous articles
highlighting parks and exercise.
The researchers also mentioned limitations such as barriers that are perceived or real to
the person accessing the park. The biggest barrier is access to the parks (Blank, et al., 2012). If a
person must drive to the location, they may not be as inclined to use it and therefore they will not
participate in physical activity. The other barriers are lack of awareness that the park exists.
Some people have barriers getting into national parks due to environmental or financial barriers
(Blank, et al., 2012). If a person must pay a high amount, they may not want to visit the national
level parks. National parks generally charge a fee to help maintain the grounds, the wildlife and
pay for facilities that local or state level parks may not have. Recreational centers may also
charge a fee, and this may discourage use for some due to economic hardships. Disadvantaged
communities may have parks that are dirty or unsafe, which causes an environmental barrier to
access (Blank, et al., 2012). The National Park Service (NPS) has a program called Healthy
Parks Healthy People US to encourage people to visit local, state, or national level parks to
promote health (Blank, et al., 2012). Ultimately, the article could support the theory that
proximity of the park can contribute to obesity. It also brought up environmental access of unsafe
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or dirty parks, which would deter physical activity. Since the parks have different levels, we need
to know who is accessing the parks and currently, it was not available.
Criteria of parks can vary based on who has control of the park. If a city owns it then the
amenities can range from bathrooms to recreation centers whereas a privately owned park may
have limited amenities. The researchers were attempting to establish what makes a park
important and excellent quality for the neighborhood that the park is located in (Malek, N.,
Mariapan, M., & Shariff, M., et al., 2012). They established criteria that they feel is important for
parks to have so they can cater to the needs, patterns of use, appeal to all genders and ages, SES,
and the background of the local culture (Malek, et al., 2012). The intervention was based on
parks in Malaysia but can be applied to building a park in any neighborhood setting (Malek, et
al., 2012). For a park to be utilized it must be safe and have amenities that people will use and
find value in. The ultimate findings showed that when a resident finds value in their local park,
they will be more inclined to be physically active and this could get the entire family involved
thus lowering the obesity rate for the neighborhood (Malek, et al., 2012). All parks benefit the
people, and they benefit the community that is being served.
Parks are an environmental benefit, but what about the benefit a park has to a
community? The researchers reviewed the noises coming from parks and the value they bring to
a community based on low or high noise levels (Jabben, J., Weber, M., & Verheijen, E., 2015).
They are looking at ways to rate parks and assess the value of them to the community. They also
reviewed the parks to ensure that residential areas are not located near industrial areas that will
cause undue noise due to park location (Jabben, et al., 2015). The question of value and noise is
vital since it is something that can be disruptive. The researchers reviewed the noise factor and
ensured that the level is not too much for a residential area since the EPA and WHO have
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established safe or acceptable levels of noise for residential areas. They were able to determine
that noise is not an issue unless it is in industrial areas (Jabben, et al., 2015). People expect noise
from a park but not undue noise that will violate the standards set forth by the EPA.
Intervention
In the Mier intervention, the stakeholders suggested programs to bring education to their
area and they also suggested ways to improve the neighborhood, but they wanted funding from
the government to pay for all of this. When the study concluded a stakeholder did inform the
researchers that an organization designed a prototype in a Colonia that included a basketball
court, playground, and community recreational center (Mier, et al., 2013). This intervention was
empowering for stakeholders who may feel that they have no options or choices when it comes
to being healthy in their neighborhood and have a positive effect on policy change. The
environment in the Colonia contributed to the proximity of access for people to visit parks or
enjoy physical activity in the community. The environment a person lives in may contribute to
obesity, so research continues to look at the layers that contribute.
Mexican women were studied in a Guendelman research project that used data from
2001-2006 Health and Nutrition Examination Surveys and a 2006 National Mexican Health and
Nutrition Survey. The researchers used the data to compare 513 immigrant women to 342 US
born Mexican American women and 9,527 Mexican born women. The goal was to see if there
were differences in health among women of the same minority status but compare them from
different countries. The study found the immigrant women were more likely to be obese than
women in Mexico. The immigrant women also had higher reported perceptions of themselves as
being obese. The immigrant women were less likely than US born Mexican American women to
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be obese. The researchers were not able to find a health immigrant effect as they had anticipated
(Guendelman, S. D., Ritterman-Weintraub, M. L., Fernald, L. C., & Kaufer-Horwitz, M., 2013).
In the Jimenez-Cruz study 1,100 women aged 18-40 years old were given surveys, had
their biometrics measured and demographics were compared among 2 cities where the women
were recruited from. The cities were Tijuana and Reynosa. The women reported eating high rates
of oil and fat, eating too much, and eating high amounts of fried foods. The rated of overweight
women was at 35%, while the rates of obese women were 24%. The women were concerned
about long term effects such as diseases or death. Women from both high and low socioeconomic status were included in this study. Women from high SES had more knowledge of
long-term effects than women in lower SES. Ultimately, the researchers determined that
education and environmental changes needed to happen for all the women in the program to have
better long-term outcomes (Jiménez-Cruz, A., de Escobar-Aznar, Y. M., Castillo-Ruiz, O.,
Gonzalez-Ramirez, R., & Bacardí-Gascón, M., 2012).
In the Avitia study, we have participants from Juarez Mexico, but the focus is on sugar
cravings. This is quite interesting since the researchers looked at the cravings of sugar, the
relationship of the craving, and how it affected the body regarding the body mass index (BMI),
body fat percentage (BFP), and waist circumference (WC). The sample size consisted of 159
males and females, with 45.9% of the participants being male. The average age was 27 years old.
They were asked to recall food they had consumed in the past 24 hours and report this on a
questionnaire. They had their biometrics taken as well. The researchers were able to conclude
that the WC corresponded to higher fat consumption while the BFP and BMI corresponded with
a higher number of cravings. The higher fat consumption was also associated with higher rates of
obesity (Avitia, G. C., 2018).
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Another intervention for researchers is to review the health and wellbeing that people can
experience when they regularly go to their local parks for exercise. The researchers reviewed
parks at various levels; 1.) Local; 2) State; and 3.) National (Blanck, H., Allen, D., Bashir, Z., et
al., 2012). The parks on distinct levels offer different experiences to the person who visits them
from a rocky terrain to a slide on the local park. They also found that the people who did not
have access to parks did not have elevated levels of physical activity of those who do have
access (Blanck, et al., 2012). The researchers did a systematic review of previous articles
highlighting parks and exercise. In 2010 data was reported that 50% of families who have
sidewalks, parks or recreational centers are more active and 20.3% of most neighborhoods have
parks available (Blanck, et al., 2012).
The researchers also mentioned limitations such as barriers that are perceived or real to
the person accessing the park. The biggest barrier is access to the parks (Blanck, et al., 2012). If
a person must drive to the location, they may not be as inclined to use it and therefore they will
not participate in physical activity. The other barriers are lack of awareness that the park exists.
Some people have barriers getting into national parks due to environmental or financial barriers
(Blanck, et al., 2012). If a person must pay a high amount, they may not want to visit the national
level parks. National parks generally charge a fee to help maintain the grounds, the wildlife and
pay for facilities that local or state level parks may not have. Recreational centers may also
charge a fee, and this may discourage use for some due to economic hardships. Disadvantaged
communities may have parks that are dirty or unsafe which causes an environmental barrier to
access (Blanck, et al., 2012). The National Park Service (NPS) has a program called Healthy
Parks Healthy People US to encourage people to visit local, state, or national level parks to
promote health (Blanck, et al., 2012). Ultimately the article could support the theory that
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proximity of the park can contribute to obesity. It also brought up environmental access of unsafe
or dirty parks, which would deter physical activity.
If a park were across a major road, would you visit it, are the risks worth it? A study
made by Schultz, Stanis, Sayers, et al looked at the access to parks and how people get to them in
particular areas. In this study the participants have a local park but to access it a person would
have to cross a dangerous street, this is not safe at all for anyone (Schultz, C., Stanis, S., Sayers,
S., et al., 2016). The neighborhood was a low-income area in Columbia, Missouri and the road
that was to be crossed was a five-lane highway (Schultz, et al., 2016). The researchers reviewed
the park usage prior to the installation of a crosswalk and the usage after the crosswalk was
installed to get to the park (Schultz, et al., 2016). People could not access the park safely when
there is no crosswalk. A car could hit a person and the people would not want to put themselves
in a dangerous position to get to the park. The barrier was physical and beyond the control of the
residents, so the park was not often used prior to the crosswalk being installed (Schultz, et al.,
2016). In June 2012, the initial data was collected that showed that 2,080 people used the park,
this was before the crosswalk was installed (Schultz, et al., 2016). In June 2013, the usage went
up to 2,275 and in June 2014, the usage was consistent with 2,276 people accessing the park
(Schultz, et al., 2016). The crosswalk was installed between June 2012 and June 2013, so the
usage of the park did go up and stay constant for 2 years (Schultz, et al., 2016). The researchers
expected the usage to be more 2 years after the crosswalk was installed but they were surprised
that the usage was the same. The reasons why the usage may have maintained and not grown
could be due to social factors or lack of park promotion or lack of promotion of physical activity.
The physical barrier was gone but the park was still not being used now the barrier was resolved
so the park users would possibly perceive the only other barrier. People were still lacking
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physical activity and the researchers were unable to provide a firm reason why park use went
down after the physical barrier was resolved with a crosswalk. We can see that this group of
people did not follow expectations and use the park more once it was easily accessible. The
criteria of the parks were met but the behavior of the people remained the same.
Criteria of parks can vary based on who has control of the park. If a city owns it then the
amenities can range from bathrooms to recreation centers whereas a privately owned park may
have limited amenities. The researchers were attempting to establish what makes a park
important and excellent quality for the neighborhood that the park is in (Malek, N., Mariapan,
M., & Shariff, M., et al., 2012). They established criteria that they feel is important for parks to
have so they can cater to the needs, patterns of use, appeal to all genders and ages, SES, and the
background of the local culture (Malek, et al., 2012). The intervention was based on parks in
Malaysia but can be applied to building a park in any neighborhood setting (Malek, et al., 2012).
For a park to be utilized it must be safe and have amenities that people will use and find value in.
The ultimate findings showed that when a resident finds value in their local park, they will be
more inclined to be physically active and this could get the entire family involved (Malek, et al.,
2012). All parks benefit the people, and they benefit the community that is being served.
GIS Mapping
Geospatial techniques were used in the Campbell study of a New Mexico and Mexico
border community. The study looked at sixteen clusters of households and what community
assets they had available to them. Then it compared the assets available to rates of obesity. The
information was used to create programs to encourage outdoor activity and help formulate
healthy habits (Campbell, C. L., McDonald, J. A., Sroka, C. J., Guerrero, A. D., Olivares, E., &
Sharkey, J. R., 2019).
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Aside from the access to parks, there could be factors that users may or may not like
about the park, so they simply do not use it. Using GIS mapping to measure the physical activity
of the participants and gather data about the benefits of using local parks is one of the latest ways
to gather data. The researchers also reviewed multiple factors about the parks in the article: the
park size, type of park and the location of the park. They found that the size of the park is
significantly related to the type and amount of physical activity or the benefits to the community
that the park brings (Brown, G., Schebella, M., & Weber, D., et al., 2014). The distance did not
seem to deter people from using the park in this research but depending on the residential area, it
could be a barrier if someone lived in a rural or low-income area.
GIS in public health is a growing trend. It is helpful and has barriers as to what
technology can offer. In a journal by Fletcher-Lartey and Caprarelli they discuss some common
areas that GIS is used to identify where public health programs can be beneficial to the
community. Some of the common areas that GIS is used is to assist with disease prevention and
epidemiological outbreaks. The information can be shared and used to inform the community or
community partners. This closely relates to the GIS map that is being created to see if there is a
link between rates of obesity in El Paso and access to parks.
Accessibility Barriers
In the Salinas study that used the researchers used the electronic medical record to
understand socioeconomic barriers that lead to delay in treatment or lack of treatment for chronic
issues associated with obesity. They were concerned about how SES impacts obesity and the
comorbidities of obesity. The electronic medical records had information such as BMI and
census tract data for 161 census tracts in El Paso. The researchers viewed the information on
adults over 18 and anyone who resided in El Paso. They were also able to see the BMI for each
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visit the patient made to the clinic. Overall, they viewed information on 202,198 individuals.
Lower SES areas had higher rates of obesity and lower access to routine care. Those who had
insurance were able to access routine care more often than those who did not have insurance.
Patients who had a vehicle also had more visits compared to those who walked or used public
transportation. The researchers discovered that overall, those who had more access to
convenience items were able to access care and medications more often than those who relied on
public transportation or walking and those who did not have insurance (Salinas, J. J., Sheen, J.,
Carlyle, M., Shokar, N. K., Vazquez, G., Murphy, D., & Alozie, O., 2020).
Another intervention for researchers is to review the health and wellbeing that people can
experience when they regularly go to their local parks for exercise. The researchers reviewed
parks at various levels; 1.) Local; 2) State; and 3.) National (Blank, H., Allen, D., Bashir, Z., et
al., 2012). The parks on distinct levels offer different experiences to the person who visits them
from a rocky terrain to a slide on the local park. The researchers advised that people use the
parks to play, walk or do physical activity (Blank, et al., 2012). They also found that the people
who did not have access to parks did not have elevated levels of physical activity of those who
do have access (Blank, et al., 2012). The researchers did a systematic review of previous articles
highlighting parks and exercise.
The researchers also mentioned limitations such as barriers that are perceived or real to
the person accessing the park. The biggest barrier is access to the parks (Blank, et al., 2012). If a
person must drive to the location, they may not be as inclined to use it and therefore they will not
participate in physical activity. The other barriers are lack of awareness that the park exists.
Some people have barriers getting into national parks due to environmental or financial barriers
(Blank, et al., 2012). If a person must pay a high amount, they may not want to visit the national
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level parks. National parks generally charge a fee to help maintain the grounds, the wildlife and
pay for facilities that local or state level parks may not have. Recreational centers may also
charge a fee, and this may discourage use for some due to economic hardships. Disadvantaged
communities may have parks that are dirty or unsafe, which causes an environmental barrier to
access (Blank, et al., 2012). The National Park Service (NPS) has a program called Healthy
Parks Healthy People US to encourage people to visit local, state, or national level parks to
promote health (Blank, et al., 2012). Ultimately, the article could support the theory that
proximity of the park can contribute to obesity. It also brought up environmental access of unsafe
or dirty parks, which would deter physical activity.
Aside from the access to parks, there could be factors that users may or may not like
about the park, so they simply do not use it. Distance can make a difference to the person using
the park. If a person must drive to get there, they may not go due to lack of transportation, cost of
gas or other transportation related issues. Using GIS mapping to measure the physical activity of
the participants and gather data about the benefits of using local parks is one of the latest ways to
gather data. The researchers also reviewed multiple factors about the parks in the article: the park
size, type of park and the location of the park. They found that the size of the park is
significantly related to the type and amount of physical activity or the benefits to the community
that the park brings (Brown, G., Schebella, M., & Weber, D., et al., 2014). The distance did not
seem to deter people from using the park in this research but depending on the residential area, it
could be a barrier if someone lived in a rural or low-income area. This research took place in
Adelaide, a city in South Australia. This location was chosen due to the low levels of physical
activity in South Australia. The area has 67.2% of adults that are obese or overweight and 57.1%
of people report low levels of physical activity (Brown, et al., 2014). The study found that most
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participants were jogging. The intervention did have some limitations, the researchers did not
know how vigorous or long the participants jogged but it was the most popular of the exercises.
Community parks were utilized the most. The intervention highlights the importance of parks to
those who are overweight or have low levels of physical activity. Jogging or walking is an
activity that can be done at the park no matter the weight. Exercising in the park is cost effective
and easily accessible.
Physical Activity
Physical activity is an important feature that parks offer. A cross sectional investigation
was done using parks in America and Australia. The results that Costigan and her team found
were similar in each county, parks are not utilized enough for physical activity (Costigan, S. A.,
Veitch, J., Crawford, D., Carver, A., & Timperio, A., 2017). The team was looking at ways to
encourage people to visit the parks and utilize them for more than playgrounds. To identify any
issues that community members may perceive the team created a survey that was distributed to
community members. There were 2,775 people who participated in the community that were
near two parks. The main takeaways from the survey were that the community members would
use it if it were safe and was easily accessible. In the previous articles we have seen that
accessibility is a major factor in why people will or will not go to parks.
Randomized control studies are not something that is generally associated with physical
activity and parks however, there has been a study done using randomized controls and exposure
to nature via parks while doing physical activity. Muller and his team did a study in Singapore
using suggestions from The World Health Organization and the systems approach and called it
The Park Prescription Trial (Müller-Riemenschneider, F., Petrunoff, N., Yao J., Ng, A., Sia, A.,
Ramiah, A., Wong, M., Han, J., Choo Tai, B., and Uijtdewilligen, L., 2020). Using these basic
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ideas, they recruited people from Singapore to participate. Singapore has more than 400 parks so
it could be compared to El Paso in that case. The parks in Singapore are rarely visited, less than
63% of the people visit the parks at least two times a month and they are less likely to play sports
there (Müller-Riemenschneider, F, et. al, 2020). The researchers randomized the participants into
a control and experimental group using participants who had been screened by a local hospital.
They aged in range from 45-60 years, both genders and various medical conditions and physical
activity levels. The intervention group received counseling and a prescription of exercises to
complete at the park. The control group had no changes to their daily routine. Over a 9-month
period the participants in the intervention group reported they had developed healthy habits and
had used the park more often than they had before. The prescription physical activity had a
positive impact on the lives of those in the intervention (Müller-Riemenschneider, F, et. al,
2020).
Gaps in the literature
In the review of literature for parks in relation to obesity there were interventions that
could be found but the gap was the relation to the El Paso Texas and Juarez Mexico border or
Hispanic people that live on the border of El Paso and Juarez. There are not enough studies that
address border health relating to obesity. There is literature for some border cities such as
Hidalgo County in Texas and Tijuana and Tecate Mexico. However, there is nothing in the
published literature related to parks in El Paso. Many studies show links between poverty and
minority populations and they outcomes have not been consistent. Using this study, we can see
that data that is available in El Paso, the people who are living at the border and their rates of
obesity.
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Chapter 3.
Methodology
Purpose
The purpose of the project was to determine if a relationship exists between the density of
parks and the rates of obesity in El Paso.
Study Design
Using secondary data analysis, a descriptive, correlation will be utilized to explore the
relationship between dependent and independent variable. The secondary data used for analysis
will be the census tract data and the data set on obesity in the El Paso region. The study design
being used is descriptive due to the description that will provided when the observation of the
acreage. It is correlational since the data will be used to see if there is a correlation between adult
obesity and the proximity of parks. A descriptive and correlational design was appropriate for
this study because there is a need to examine patterns of relationships. The correlational design
can also help to establish a relationship among the variables.
Sample
Using an existing data set obtained from the Department of State Health Services (DSHS)
that includes zip code, gender, age, height, weight, and BMI of 380 citizens in El Paso. The data
set was not explicitly collected to determine the obesity status in relation to parks thus there is a
lack of clustered data in the data set. Using ArcPro, the map layers were created to include the
following layers: a layer to represent the obesity dataset, a layer to represent the parks, and a zip
code data layer. The layers were created to determine a relationship between the distance to
parks and obesity among adults using zip code data information in El Paso.
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Data Sources
The data sources used were the data set obtained from DSHS of 380 citizens in El Paso a
map layer representing the El Paso population was created. The park information was collected
from the City of El Paso Parks and Recreation website. Their website shows the locations of all
parks maintained by the city, the type of park, and the parks acreage. Zip-code population data
were used to identify areas of El Paso where people live. The zip code data used included the
population characteristics information available.
Instruments, equipment, etc., including software
ArcGIS ArcPro is the software that is used to create the layers of the map. Excel and
word were used to create tables and spreadsheets. Google docs addon Geocode was used to assist
with obtaining the latitude and longitude of each sample.
Procedure
After obtaining the data set it needed to be cleaned to determine what could be used and
what could not. Some of the data was incomplete so those samples could not be used and had to
be discarded before the final count of 380 was reached. The longitude and latitude of each
sample was established by using the google doc addon Geocode. When the longitude and latitude
had been established the list was imported into the ArcPro software by adding a layer. Figure 3 is
a screenshot of the finished map with all layers represented. After the data was added to ArcPro
it was extracted and the red circle icons were created to represent each sample as seen in Figure
6. To obtain the park information, the City of El Paso Parks and Recreation website was utilized.
The website has all locations for facilities and parks listed. The park information was obtained
and input into a spreadsheet. Once the spreadsheet was created the Geocode google doc process
was repeated to obtain the longitude and latitude of each park. The spreadsheet was uploaded to
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ArcPro and the information was extracted. The icons for the parks were white circles with trees
as shown in Figure 7. The parks and samples are shown overlapping in Figure 4 and Figure 5.
The zip code layer was obtained from ArcGIS online and is indicated in Figure 8. This layer was
a publicly available layer. This layer was downloaded from the website and incorporated into my
map. Upon the creation of the three main layers, the parks, and samples within the 0.50-mile
radius could be identified and are represented in Figure 3. The buffer, intersect and near tool
were utilized to isolate the samples and parks that were within the 0.50-mile radius. The samples
that were inside the radius were identified as green diamond within the red sample circle as seen
in Figure 4. The radius was represented as a blue halo around the parks which is visible in Figure
3.

Figure 3: Completed map with all layers active
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Figure 4: Map without buffering layers
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Figure 5: Map with park and sample layers active

Figure 6: Sample layer
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Figure 7: Park layer

Figure 8: Zip code layer
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Data analysis
The spatial analysis methods used to measure the data set were the buffer, intersect, and
near tools. After the layers were created, a near query was done to determine the parks near the
samples and identify any outliers. The near tool was used to determine the samples within 0.50
miles of the nearest park, and the information was placed on the attribute table for the sample
map layer. The 21 outliers were identified using this tool. The buffering tool was used to identify
the 0.50-mile radius around the parks as a blue halo like circle. Using the intersect tool, the
samples within 0.50 miles of the park were identified and indicated on the map by a green
diamond shape inside the red circle representing the sample. Spatial analysis was also used to
make inferences with the data layer upon completion. To perform hypothesis testing, a cluster
analysis technique was performed using the spatial statistics tool of ArcGIS to identify the parks
and the residents in specific areas of El Paso. Finally, to determine whether clustering or spatial
correlation exists among the parks the spatial autocorrelation tool was used to perform a Global
Moran’s I test. A simple T test was also performed in excel.
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Chapter 4.
Results
Of the 380 samples, 21 were excluded due to being outliers. Of the remaining 359
samples, 251 lived within 0.50 miles to a park, while 108 lived more than 0.50 miles. Of the
sample, 289 were female, and 91 were male. The BMIs varied from 15.8 to 55.2 The ages of the
sample ranged from 18 to 85 years old. The average distance to the park was 0.374 miles.
After the map layers were created, an analysis was done. The first analysis was to
determine the number of samples in each zip code inside the predetermined 0.50-mile radius to
the nearest park. To determine this, the buffer and intersect tools were utilized. The distance tool
was utilized to determine the space from each sample to their nearest park. In Table 1 the number
of samples per zip code indicates whether they are inside or outside the 0.50-mile radius.
Table 1
Samples inside and outside the 0.50-mile radius by zip code in El Paso
Zip Code

Inside Radius

Outside Radius Total Samples

79915

14

8

22

79907

34

11

45

79901

6

1

7

79902

2

2

4

79903

2

0

2

79905

6

8

14

79906

0

0

0

79930

19

3

22

79925

12

12

24

79935

10

1

11
35

79936

38

36

74

79938

29

8

37

79904

6

4

10

79924

14

7

21

79934

5

2

7

79911

2

0

2

79912

48

4

52

79922

0

1

1

79932

4

0

4

All zip codes
combined

251

108

359

Note: Zip code sample information was collected using the intersection layer on the GIS map

The average BMI for those who lived within 0.50 miles to a park was 29.6029 (n=251)
while those who lived outside of the 0.50-mile radius had an average BMI of 29.2591 (n=108).
Based on the BMI guidelines, this would put the people who live inside and outside the radius in
the overweight category.
A T test was performed on the sample once the average BMI was established for both
groups. The T test formula used in excel was =TTEST(A1:A251,C1:C108,2,2). The test was a 2tail test. The p value was determined to be p= .609476. The BMI was not significantly different
in the sample that were inside the 0.50-mile radius and those that were outside the radius.
Spatial analysis was used to make inferences with the data upon layer completion. The
spatial analysis methods used to measure the data set were the buffer, intersect, and near tools.
After the layers were created, a near query was done to determine the parks near the samples and
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identify any outliers. The near tool was used to determine the samples within 0.50 miles of the
nearest park, and the information was placed on the attribute table for the sample map layer. The
21 outliers were identified using this tool. The buffering tool was used to identify the 0.50-mile
radius around the parks as a blue circle. Using the intersect tool, the samples within 0.50 miles of
the park were identified and indicated on the map by a diamond shape inside the red circle
representing the sample. As previously mentioned, Moran’s I can measure spatial autocorrelation
using locations and values. The spatial autocorrelation can determine whether the pattern is
clustered, dispersed, or random. The outcome will be positive spatial autocorrelation or negative
spatial autocorrelation. Positive spatial correlation occurs when similar values cluster on the map
layer. Negative spatial autocorrelation occurs when dissimilar values cluster on the map layer. If
Moran’s I index is positive, spatial correlation exists. If Moran’s I Index is negative, no spatial
correlation exists. In the Global Moran’s test that was performed by ArcPro, see Figure 9, the
results show it is a clustered pattern. The clustered pattern indicates that a positive spatial
correlation exists among the map layer and the samples have similar values. Using the above
information, we can infer that spatial correlation exists.
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0
Figure 9: Global Moran’s I Test Results
Park density varies throughout the city, as we can see using Table 2. This table is a
breakdown of the number of parks for each side of El Paso, while Table 3 has a breakdown of
park acreage. Population characteristics for each zip code are listed in Table 4. These
characteristics will help determine the number of citizens who make up each zip code and the
race/ethnicity they identify as. While this study did not include race or ethnicity, it is important
to note that since that is one factor, among many, that can play a part in obesity.
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Table 2
Park Characteristics in El Paso
Area of El Paso

Number of Parks

Mission/Lower Valley

28

Central

65

East

57

Northeast

33

Northwest

44

Total Parks in El Paso

227

Note: Park information was collected from the City of El Paso Parks and Recreation
Data

Table 3
Park Acreage in El Paso
Area of El Paso

Number of Parks

Mission/Lower Valley

761.36

Central

365.45

East

487.53

Northeast

497.90

Northwest

581.08

Note: Park information was collected from the City of El Paso Parks and Recreation
Data
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Table 4
Population Characteristics in El Paso by zip code
Race/Ethnicity

79915

79907

79901

79902

79903

79905

79906

79930

79925

White

1,339

1,650

398

3,447

1,152

532

2,676

2,919

7,451

Black/African American

480

200

91

369

150

98

488

474

1,326

Hispanic

38,024

52,803

10,779

16,885

17,020

25,319

856

24,566

30,846

American Indian or
Alaskan Native

68

315

23

31

27

30

45

83

118

Asian

40

34

9

348

36

13

102

123

480

Native Hawaiian &
Other Pacific Islander

7

19

0

10

14

2

10

38

63

Other Race

50

29

12

17

8

8

2

12

48

Two or more races

49

82

16

129

44

34

195

195

309

Total population for zip
code

40,057

55,132

11,328

21,236

18,451

26,036

4,374

28,410

40,641

Race/Ethnicity

79935

79936

79938

79904

79924

79934

79911

79912

79922

79932

White

2,937

11,162

4,436

6,705

12,327

5,152

1,222

21,373

3,082

5,014

Black/African
American

512

2,207

1,657

2,128

3,989

2,164

100

1444

49

256

Hispanic

14,276

95,881

46,513

24,868

40,484

10,758

5,135

51,164

5,610

19,311

American Indian or
Alaskan Native

21

167

101

161

197

105

0

132

16

33

Asian

141

981

433

367

997

437

0

2,240

104

176

Native Hawaiian &
Other Pacific Islander

10

81

37

154

151

57

0

44

2

26

Other Race

11

62

41

46

53

34

78

80

13

11

Two or more races

134

545

302

631

860

467

222

684

59

159

59,058

19,174

6,757

77,161

8,935

24,986

Total population for
18,042
111,086
53,520
35,060
zip code
Note: Population information was collected from 2010 Census Data
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Chapter 5.
Discussion
Upon review of the literature and creation of the map layers, it was determined that there
is a slight relationship between obesity rates and living far from a park. In the literature many of
the barriers were that people were unable to access parks for various reasons, distance being one
of them. Following the idea that living further from a park might contribute to lack of use at the
park and thus higher rates of obesity.
The hypothesis is that for those who live more than ½ mile we can look for a relationship
between rates of obesity and the greater distance they must travel to get to the park. Using the
information obtained from the map layers were able to identify that the BMI of those who lived
within 0.50 miles to a park was 29.6029 (n=251) while those who lived outside of the 0.50-mile
radius had an average BMI of 29.2591 (n=108). There does appear to be a relationship between
the lack of parks and a high BMI. The BMI of 29.25 is on the high end of overweight on the
BMI scale.
As previously mentioned, hypothesis testing was performed using Moran’s I test. The
results are represented in Figure 9. Moran’s I can measure spatial autocorrelation using locations
and values. The spatial autocorrelation can determine whether the pattern is clustered, dispersed,
or random. There is the possibility of positive spatial autocorrelation and negative spatial
autocorrelation. Positive spatial correlation occurs when similar values cluster on the map layer.
Negative spatial autocorrelation occurs when dissimilar values cluster on the map layer. If
Moran’s I index is positive, spatial correlation exists. If Moran’s I Index is negative, no spatial
correlation exists. In the Global Moran’s I test that was performed by ArcPro, the results show it
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is a clustered pattern. The clustered pattern indicates that a positive spatial correlation exists
among the map layer and the samples have similar values.
We also answered the research questions we had posed earlier. The research questions
were as follows:
■ Question 1: Using the layer created using census tract data, is there a park within a
walkable distance?
– Answer: Yes. Using the created layers, we can see that there was a park within
walkable distance for most samples. Of the 359 samples, 251 lived 0.50 miles or
less to the closest parks. However, we were not able to use the census tract data as
it had some shortcomings, so the zip code information was utilized in the place of
the census tracts.
■ Question 2: Using the layer created using census tract data, are there higher rates of
obesity in areas that have a distance of more than ½ mile from the nearest park?
– Answer: We could not use census tract data, but this can be answered using the
zip code data entered in the data obtained from the intersected sample and park
information. While the sample of people who lived outside the 0.50-mile radius
was smaller than the one that lived within the radius, we can determine that both
groups are almost equal in the average BMI. As a reminder, the BMI findings
were that those who lived within 0.50 miles of a park was 29.6029 (n=251), while
those who lived outside of the 0.50-mile radius had an average BMI of 29.2591
(n=108). The literature review also supports the relationship between high rates of
obesity and living a distance from a park.
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It was unexpected that the samples inside and outside the 0.50-mile radius would have a
close BMI. Using the literature, I would have expected the results to show that more people who
live outside of the radius would have higher rates of obesity. The BMI of those who lived outside
the radius was somewhat lower than that of those who were inside the radius. The sample was
not intended for the sole purpose of parks and obesity so therefore it can expected that the results
would be somewhat different than expected by the researcher. The findings of this small study do
support that there is a relationship between obesity and lack of access to parks due to the BMI
being almost at the obese level on the BMI scale.
Limitations
Some of the limitations were anticipated before the layers were created. The data set used
was not collected with the express purpose of measuring BMI and park density. Due to this the
samples were spread throughout El Paso and some zip codes had more concentrations of citizens
than other areas. The lack of even distribution to each side of El Paso contributed somewhat to
the study’s outcome. Another limitation was the census track data not being usable once the
layers were created. Some of the census tracts have changed since the last census was performed
and therefore some data was not available for certain parts of El Paso. Due to this the researcher
had to use zip code information and break the map layers down by zip code versus census tract.
Some research is needed to get specific information on whether the distance does
contribute to obesity. The results from this study are a small contribution to understanding one of
the many issues that contribute to obesity. Understanding what barriers exist for citizens is one
way that cities can understand the true needs of the communities and react accordingly.
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Chapter 6.
Conclusion
The samples varied in size but were remarkably close to the expectations of the
researcher. The BMI average of both groups was close, but the fact that the group outside the
0.50-mile radius was less than half of the group inside the radius made it challenging to get a
clear picture of whether being further from a park has a relationship to having a higher BMI. It is
easy to assume that being close to a park equates to use by residents. However, most people face
barriers from health conditions to lack of time. The information obtained from the map layers
and samples showed that future studies need to focus more on obtaining information that is
specific to the parks and the local areas.
More research needs to be done on park distance and resident information to understand
the relationship between park density and rates of obesity. It would be a good idea to do primary
data collection aimed at park density and the population within multiple mile increments of the
park.
Strategic Framework/ MPH Core Competencies
For this research, the MPH Core Competencies that apply are:
Evidence-based Approaches to Public Health
2. Select quantitative and qualitative data collection methods appropriate for a given public
health context.
This competency applies to the research being done. The researcher is collecting data using
mixed methods. The data being collected is the census information, the rats of childhood obesity
and the locations of the parks.
Planning & Management of Public Health
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7. Assess population needs, assets and capacities that affect communities’ health.
The competency applies because the city of El Paso must assess the area that the park is to be
built in. The location is dependent on what type of park will be built.
Systems Thinking
22. Apply systems thinking tools to a public health issue.
This competency applies because the information gathered may help policy makers build
programs to better suit the community. It will also point out any unintended consequences that
the community may have due to lack of access to parks.
Hispanic and Border Health Concentration
•

Eliminating health disparities

•

Public health evaluation and research

•

Responding to diseases in Hispanic and border communities
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